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Abstract (Basic) : WO 9313461 A 

A binder resin for toners used in electrophotographic copiers etc. 
comprises a styrene-acryl copolymer consisting of a high molecular 
polymer (I) (15-40 wt.%) and a low molecular polymer (II) (60-85 wt.%). 
The styrene acyl polymer contains residual monomers and/or residual 
solvent to an amt . of 1000 ppm or lower. It has a glass-transition pt . 
of 50-68 deg.C, a softening pt. of 110-145 deg.C. and an acidity value 
(AVT) of 20 mgKOH/g or less. Polymer (I) has an average molecular wt . 
of 3 x 10 power (5) - 1.5 x 10 power (6) , and an acidity value (AVH) of 
0.5-2 0 mgKOH/g. Polymer (II) has an average molecular wt. of 3000-60000 
and an acidity value (AVL) of 0.025-40. 

USE/ADVANTAGE - The binder resin has high fixability, excellent 
image characteristics and good initial charging properties. By using 
this toner, printers or copiers can provide high quality images without 
offsets or blockings. It is useful as a toner for electrophotographic 
copiers and printers 
Dwg. 0/0 

Abstract (Equivalent) : US 5518848 A 

A binder resin blend for toners comprising a styrene-vinyl 
copolymer blend having an acid value (AVT) of not greater than 2 0 mg 
KOH/g and an AVH/AVL ratio of 0.025 to 40, containing up to no more 
than 1,000 ppm of residual monomers and/or a residual solvent, and 
having a glass transition temperature of 50deg. to 68deg. C. and a 
softening temperature of llOdeg. to 145deg. C, wherein the vinyl 
monomer component of the copolymers of the blend is selected from the 
group consisting of (meth) acrylic acid, (meth) acrylic acid esters, 
maleic acid and esters thereof, fumaric acid and esters thereof, 
addition monomers of epsilon-caprolactam with acrylic monomers and 
bisphenol A adducts of acrylic monomers, the copolymers of the blend 
being comprised of 15 to 4 0% by weight of a high molecular weight 
polymer having a weight average molecular weight of 3x105 to 1.5x106 
and an acid value (AVH) of 0.5 to 20 mg KOH/g and 60 to 85% by weight 
of a low molecular weight polymer having a weight average molecular 
weight of 3x103 to 6x104 and an acid value (AVL) of 0.5 to 2 0 mg KOH/g. 
Dwg. 0/0 
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mm ftttra&rras xio« ~ 1 . 5x10 

• K« (A V s ) #0. 5~2 0mgKOH/ 

gTfe-sifls^fiS-a-^i 5~4osa%i:> sa¥^ 

&¥&W3 X 1 0 s ~6 X 1 0' T*tK Sffl (AV 
1 ) #0. 5~2 OmgKOH/gTafeSiS^aS^ 
#6 0-8 5m&%tfr<Z>fcZ>mm 2 OmgKOH/g 
eATro^^U-^-T^U^^fi^fr-C^oT. AV" 
/AV 1 #0. 0 2 5-40, S??*/ V-fe^tf/Si 

ft\mwmm^ 1 0 0 0 p pmar, 
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i ] mm^ft? m& 3 x 1 o* -1. 5 x 

1 0 6 T&D, Ktt (A V H ) &0. 5-2 OmgKO 
H/gT*<&lfif»«lft#l 5-4 0tiXt, Sfi 
¥«»fW3xi 0 3 -6X1 0< T&D, RA (A 
V L ) *tO. 5-2 OmgKOH/gt^^fiiH 1 !! 
^#6 0-8 5mm%£fr*>U2>mm2 OmgKOH/ 
gHTOXf l/>-7f UMftlftftTftoT, AV 
H /AV 1 *«0. 0 2 5-4 0, S^yY-^i:^/ 
*fcttSfiFSa«**l 0 0 0 p pmfiTR ^7X^1S 
#5 0-6 8<C, ttft&fttfl 10-14 St^CSS^ 

iminmitiasm 
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*tt. **7tyHt» H«*ttfc«nfc 

[0003] -jrc «*-f^o3i;-it^g» 
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fc$zs\zm7uyir>trmz&tiTzbi--mui?>&m 

[0 0 0 6] 

a? [0 0 0 7] Tfttot, h J— «l/^> 

tt, Ii¥«»fl*«3x 1 0 5 -1. 5X10 ! 

Kffi (A V H ) tfiO. 5 — 2 0mgKOH/gT^ 
*KiHF««**l 5-4 0aa%<L, M^iHPfi 
7&^3 X 1 0 3 - 6 X 1 0 4 TfcO, ttffi (AV 1 ) ffi 
0. 5~2 0mgKOH/gTMfi^Il^ft6 0 
-8 5SM%£.frttZ>mM2 OmgKOH/gOT© 
Xfk>-7^'JM^l^*^t, AV B /AV 
1 #0. 0 2 5-4 0, 8fi¥^yv-*J;tf/*fctta 

s»n 0 0 0 p pmj^T, *9xte»««a*5 0- 

30 6 8^, WtAMtfil 1 0-1 4 5t7?&%Zt&ftWl 
[0 0 0 8] *58W©h^- fflU^>fcfflV^6n-&X5 t 

/V-tbtH X^l/X o-pt^Ml/X^VX m- 

U>, p-X^X^X 2, 4-i?^^;UX^l/ 
40 >, p-n-^Kfl^X p-tert-^f;W 
^U>, p-n-^>Mfl/>, p-n-^^^;V 
Xfl^X p - n - y XJI/X^UX p - n -x>v;i/ 
X^>, p-n- F^^X^X p-^h+^X 
?U>, p-7i-KfUX 3, 4-^^n->;PX 

[0 0 0 9] *fc, l^fiH-;«€^-tlTH 
7?UAi, 7^U;l«X3Mk 7^U;PS^ 

50 7>U;«2-IfJK*->Jk 7£U/«-f V:/* 1 
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;k 7£U;PK7afcMk T^UJVKH^-^k 7£'J 

u ;uK2 - 1 Kn^i/^jk 7? u )Vf& 2 - 1 Hn 
*->x^;k 7^'JJHS^>v;k 7 ;* 

3'7^U;WKX5 i ;K ^^7^'J^K^^Jk *972 

u;Hn-^fjk jt^y^UMt -^?;k **7 
* »J Mi 2 - x^;k\* ->;k ^ * 7 * • j Mfrf y 
;k ^^7^'j;vK^ot:;k ^^7^u;vKH7 f -> 
;k ^^7i"JAS67^J;K ^^7^'J^K^-r7U 

;k ^^7^u;n87xx;k pt^7^u;nK7;v* 
;k ^^7^u;PK^'J->v?;k **74Mj;i*2-t 

HD*->^m ^^7i"J;PK2 -t HD*->X5=- 
;k *97t?V)Vmi>i>j\,* wyvvMSLV*?)^ 
75/x^;k ^^7^>j;I/»^x?j1/7S/x^ji^ 

;k vH>B^f*, YHViy^fJk 7 7* 
7V*gS7 , 9 i ;k 7VM^^?JW yr^&JM 

yy^k 7v;vK^^^;k y?)m^x^)V^^ 
mn-mmm, e -*^n7^ h>t7i"j;>* ; eyv 

[ooio] jwhhcs^trj:. ^asias-r 

SJiLTte, a-^^k^^WV^-fT-^ n- F5^> 

;k n-*:?^k*;k*:7^>^at#tfsn-&. 
[0 0 11] ±IB©J:5ftril»«»6#6nfc*»W©h 
fflk^>li S§¥^»TSA«3X 1 0 5 ~1. 5 

x 1 o« •e*5K^HHta^#:i 5~4 oaa^t, a 

g3pj^^fi*t3 x 10 s -6 x 1 0< T&Sflfcft^g 

a^*6 o~8 saaa^sfc*. i§s# j ?ss£-&fc£ 
tftea-^aa^caa^sHfatiS^jfaG*, **ue 

7>xi:«nrv^. jf*u<«» as¥*^>?aa<4 

XI 0 s ~9X10 6 T?*SBi» ; ?aa-&«:2 0~3 5 
aS^i:, Ifif^fidUxiO 1 -5X10 4 T 
»5ffi» ; ?Sa-&<*:6 5-8 0aS*#&fcS h^-ffl 

[0012] *&wa>h-ir- mvi?>-c\-i., Mft 

?Sa^#:©Kffi (AV ) #0. 5~2 0mgKOH 
/g. <S^fia^«DK« (A V 1 ) rtto. 5-20 
mgKOH/gT<60, A V s /AV 1 #0. 0 2 5~ 
4 Orft^ttfelC. l/^>OiW2 0mgKOH/ 

M*P*f. 7y*x#©»ifl^©#1fttt*tjSi#T, h7— 



(3) ^BB¥5- 1 7 3 3 6 6 

(AV ) **0. 5~15mgKOH/g, ft^fia 
£•#©&« (AV 1 ) #0. 5~1 5mgKOH/g, 
A V 8 /AV 1 #0. 0 2 5~3 0t?*0. Ui?>0& 
m*l 5mgKOH/gfirF©«8ffl-?&£. 

[0013] -rut)*,, x»?mm&#ammt&»¥ 

RM-SftOMffiOitm (AV / AV 1 ) tt. H«#tt 
t © HfiW> 6 P3a-&#©Fgffi©A* 7 >X Lfc t> © 
■C, A V s /AV 1 #0. 0 2 5*i^TliI»ffll^ 

k^>©»#ttK:fc#3£«>-C&£. S5#TSa 
^ft:*5±y:<S^fia^#:©ffiffi*t0. 5mgKOH/ 
B*»TJ4WS?>O«i*»0MlT*O. iSlC 2 0mg 
KOH/g i»jBttC*»3*^L.fcH 

0mgKOH/g£jS*.3«£t>, KiStttC^D^3£L 

[0 0 14] *5gg3©h±-fflki?>tfe^T«, 3S# 
20 t/T-^i^/SftttS^SWl 0 0 0 ppmetT 
TSD, Sf*L<«8 0 0ppm«T©IS3Ht?*5. £ 

n«, tf/£fc«8#£aflau o o o 

[0 0 15] ±8EK*, 8#^/v-:fe«fctf/8#*g?f!l 
-ftXSilht- S^S^»fr«^/T-i:LT7i"J 

mm 2 -fvxmm hi— 

jenc ^ 7 i"j ji^ffi^x^kr s / x<?)i>&mmt s 
jo lit a*. 3i-6±*«o*a^©#ai$i4©s^6if*L/ 

V». 7^UJVK2-^;>A.^5/;Utt. 5~3 0aS% 
©«5BTffifflf-5Ct^»SL<. 7i"J*K2-'s5 1 
;^+->;k«t5as«*»Ttt, h^-©V-f^7.*a 
tt*«W<, 3 0aa^*iSA-5d:Pv'>©^7X(B«a 

fc. ^^7^'j;i/K^x^jk73/x^;i/»o. i~5 
aS%©«BfflTffifflf-5.Ci:^jif*bVK. 

K«i~4aa?6©«SH-e»5. cna. ^^7^u 
*Kv'x9 : -;k75/x?-;i'35to. iaa«*^-c«. h 
40 ^-©7"5^*att*^<. safi^ss^-stBiis 

[0 0 16] *%W©h^— fflUv'^W^^XlE 

MStt5 0~6 8t©«iT»D, Jf*b<tt5 4~ 

6 6t:©«5HT*-5. ;rnra> Y-y-mvvynii^^ 

0. ^7X(E^®S*t5 0 < C*^T«iSyD U /*>^ 
*«+^T?^< h^— ©«#fttC^0, 6 8-CSiaASt 

50 [0 0 17] *%W»C*JViT«, hi— ©^« 
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ft©«jSa*6, ht-fflky>©ftftifittl 10-1 
4 5t:oSSHT$)D> jftKttl 2 0-1 4ox:com 

[0018] *&w<Dbi-—mui?>nsm%m*mz 

SBHBttLTfci^U IKSfi^ffi, aft 

[0019] *& % a^y^-*s^tt3a#**joffl 

Stt, 9 0t:K±T>ia«ia*fT3X8*J:«/*fcWai 

0 CfiLtCff 5 C L Vi. 

[0 0 2 0] £*>\Z, b i—m V zs ><DM^\Z \t. 

>\Af;k t-^WV^^^/X^fh, 2. 2 
(2-^^WdzSUjW\ l, 1-7 

[0 0 2 1] ^ 

7tHD79>ft«OJtU *V-tt»HCL-8 0 2 
tt, h;>x>S«*"t?KOHtcJ:sa^^J:0*8e> 

fc. tf^xte^i&g (Tg) it>y;i/^i oox:t 

1 ot/mi n«tt (MMStt, &i»9im?rtt 

87 P-rX^-C F T - 5 0 0 Sftffl l/T» #S3 0 40 
Kgf, #MjfS3t:/^ yXJH. Omm^xlO 

[0 0 2 2] #*y±y hfttt, ffi^3i££g 



1 #§§¥5- 1 7 3 3 6 6 

S^50 Omm/mzmfeVT. bi—&+ft\Zfem? 

scares o o ofttf>ntf-£fTV>, #^n^®«(?[)^ 
:/ y si&£>^& k i o time b fc<, 

[0 0 2 3] A^±^D#Stttt, ^vUJtht-^ 
[0 0 2 4] B^Dy*>yfilt ht-lg^50t 

[0025] mmmi 

*6oo ommmt7V)V7)\,n-)vw$m#<DRfomL 
7^u;v»2 -x^;pA > ^>/;p2 o ossg&, ^ 

*7*U;H82 0Sfi«fe<ttXaB6»AU'>A2. 5S 
MM>»&tt£!8Al/fc. Elfi*«K:N a #X 

£»ALT*UB?l«Ni «mSffV>, 1 5 

0 r pmlCfiWU S*»S7 2 < C£T#i&L?Mfc;m'& 
£fa 3 ^wm>xv;i^3 >£#^ afc^T, 

1 o oic*T»»L/ai#*yv-tiK'f ^>*ttoa-& 
si2oocc *»iaa'&fc. B**T«frx 
~?)Wb >*w$x\sVi?> i fen;c^>i 

te, K«#*l 1. 3mgKOH/g-C, SS^SH^S 
#7. 5X 1 0 s 
[0 0 2 6] §&i0J2 

asm, *«*«r«*fcs«*«fc, 

flS»5»Jlt<OJB'&*ftaAL/fc«, A^l/>7 9 5* 

frirvjvms nmm&&Tmwm% y * a 3 sgggo 

1 ttlDNi MftftfrV^ «^lHlte»^ 1 5 0 r p 
PSMf?^xT;us?a>*f»ifc. E^S^i o o 

0 0 c c tams-frfc. ^<d^, ajpfcTtfrxv;^ 

3>*»«rbWi?>2*»fc. #6n^Uy>2H ft 
«^3. 2mgKOH/gT, lITO^fi^U. 5 
X 1 0 s T&^fco 
[0 0 2 7] SKg0U3 

MflF», nam. m&tg&mttfrfe&miz, 

MSP, y )m 2 -x^;i/^^s/;i/ 200 SSffl> * 
* 7 47 y ;m 3 0 aass^cfcr«a«E»* y v a 2 s*gi5 

®»^}«*i9:Abfc. ^<Z)&, K^SSfcN. ^x^m 
AlT^l^Ni ««€:ff^, SI#(h]&&£ 1 5 0 r 
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2 0 0 C C Sjlffl^-ti-fc. -?-©&, mS^TtfTITJU 

IW18. 2mgKOH/gT, ll^^fi*' 
1. 05X10' T&oifc. 

[0028] &mm4 

asm. ^e^sti^fcs^igic. bh-*> 
* 6 o o o mass 1 7 y -ji'Stssftwajfttta, 

SSB, 7i"J;HSn-y5 L ;P2 0 0fiSSP> *$79 'J 
5 2888*3 <fctf:®«fE&:*J U A 2 . 5 fiagB©2I-& 
ii££8Al-fc. *•©&, SlS^tSlCNatfXfciHALT 
»1WN. Slft^ff^. *#HI*s»£l 5 0 r pmlC 
«J#U K&*£7 2 < C*T#fiWWb£'&£iKJ3IISffl 

^ULm^y^-tm^y^tcDU^mi 200 

c c SJSffi^-a-fc. ^©&. iI&£TtfTXv;W> 3 > 

3. 3mgKOH/gT, llf^fi*«7. 5X1 20 
0 s T*ofc. 
[0 0 2 9] i£^5 

*2 0 0 OttafiBt^'J V=.)V7)VZ1-)V4. 5ltt 
©*I£j££f8:AL*:&. ^k>7 8 0llffl, 7i"J 
)V&2-X.=f-)V-^*i')\<2 0 OfiSfiS, ^^7i"j;pm 
2 OSagBfc^tf a-^^X^l^y-YV-l OSS 
«©fi£«ft!8AU jtt*M3fi»*3 5 0 r pmtM 

vxmm^>v^)V8 om&mt t -ywn—** 

3"<>»/X-f h 1 oaaSBSr&Abfc. -£©&, 30 

s*«Htt»K:«»u-c, RfB^mm&i 3 ots-e 

M3 0^M^#SL.!ffi«S-&&*52^KfTofc. ifcH 
■C, EJS&©fi££l 0 ortrrTtf. R^S^EIC 

gl*?^/^-*^ 0 0 c 
CEJSJiWVfcSStHS-B-ifc. -€"©&. Kj£*£9 OtllflS 
ftbTTK&fl^h'J^Al 5fia$£l9AUT, *53 0 

v?>5*#fc. 8Snfcl'S»'5tt. SP12. 9m 
gKOH/gT, ll¥^fl*<9xl0' T&o 
fc. 40 

[0030] mmm6 

asa. }g#«. *«**«x.&aj&*si:. $m*> 

*2 o o ofiSfSfctf'J tfx;U7Jlo-jM. ssfit 

©iI£ffi&8:AL;t«> T^kW 9 5fia8B. 7i"J 
)V»2 -X.W»*i')V2 0 OSfiBP. ^^7f 'JJUK 

©il£ri££H:AU JfttfEHEScS: 3 5 0 r pmlCflMSU 

^>Vx-f h 1 OSaSBS&Al/fc. *-©&. E££SS 

sffifflttS8»c(SJ^UT. sewages 1 3 o"C£t*?j 50 
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3 0^WT#fiU!SSffi^S*«)2^Hlffofc. 

1 0 O'CSTTtf, SJKSS^JBElCfc^ 
U S#t/v-ft40 0cc£R-f:*>*.»:<S:*>(;:K 

^n»csstas-e-&. -?■©£> ejs*£9 o-ctcflMSu 

T^Kib^hU^Al 5Sai«StS:AUT. *?J3 0#M 
7;V*Uffi3ffiSfftjfc. KJS?S£gia£T-BfTI^> 
6£*§fc. #enfck^>6«. RAW* 2. 9mgKO 

H/gt, sft¥££HW4. 5x1 o j -?<fct>fc. 
[0 0 3 13 Risen 7 

fiSft, «#R. RSSSRAfcElSSSgK:, Rf*> 

*2oo oaafiBttf'j K-)V7)v^-)i4. saat 

CD®^S$SI9:AU&«, X^U>7 7 OSaBB, 7i"J 
»R 2 - 13^1^* -> JV 2 0 0 MaSP, * * 7 ? 'J )Vm 

3 oaa§Bfej:tfa-^9 i ;^5 i k>^T-5aa6B 

©il^Rfc&AU R#RRft« 3 5 0 r pmKfiMtL 

'•ovi-r h 1 ofiaegsriaALfc. *-©&» 

SftjEtC&flLT, KJ«*©fiR* 8 8103:^3 0# 

MT#fibffl®a-&!£*«j2^raffofc. sis* 
©affi£ 1 0 oic£T#au gss^y^-ssH 0 0 c 

ass^SAUT, »5 3 o^m7;^uMasfftjfc. a 

7\t, W18. 9mgKOH/gT, Sa¥l§^ 

s*n. 7 sx 1 0 4 

[0 0 3 2] Mjg«a|8 

sum. ttmi. aa«fs«iLfcs«i:«FSfc, R-f*> 
*2 0 0 osaast^'j \±-)V7)va-)V4. 5aat 

©ji-&i«SSAU&^ X?k>7 9 5SaiK, 7^'J 
Mn-^fJH 7 OfiaSB, ^^7^U;>K5«aBB 
*<J;C;^^7^U;^v'X5 1 J>75/X5 1 J>3 OSagS 
©S^iSSaAL, S#0€l[&3 5 0 r pmK#8U 
T2, 2-7'/tfX (2 -^^P^nxhUJW 7 0 
aag5*i9:ALfc. *•©«, RiSSIgS:»E»c«j#L 
T. SJ«:*©I1S^7 8^*^*93 0#WC#fiU8iS 
S^S»?J2«p|WfTt3&. ^V>T> RlS*©fi«S10 0 

t:*T#fiU m? ; e;v-m4 0 0 c c SrSi-f 

*-CT^fT^y>8S#fe. f»SnfcU^>8tt. 
A«2. 9mgKOH/gT, aa¥^^a*<2. 8 5 
x i o* rabofc. 
[0033] mmms 

*2 o o oaasBttfu \±=.)V7)v^-)V4. 5aat 

©a^SJftALfc^, X^k>7 9 5SaS8, 7i/'J 
;VKn-^?-;H 9 OSaSB. **7i"J;]/K5fia«B 

*5«fcr;^^7^ , Jji'K^x5 1 ;P75/x9 i JH oaafiB 

©iB-&«tSia;AU, St^EIteSc€:3 5 0 r pm(C««fU 
T2, 2-7V\f7, (2-^fJWDzHJW 8 0 
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MggBtl, 1-7W7, (y^D^>-l-M 

#-mj;w loms^aAbfco toft, ej£^«£ 
o»^#iau®®s^^2^rafft3^« *^t, e 

^©Mg£ 1 0 OtCij^Lfc^^, S^/Y-fl 

4 0 0 c c $:Bi^^>*^a: 5 fo(CK^^^^tB$-ti: 

fc. toft, j&&*&m&T?TtfTUi;>9&ntco # 

^>nfcl/^>9^ &«#2. 5mgKOH/gT, S 
S¥*i$H^g#8. 5X1 0 3 T&ofc„ 
[0 0 3 4] $£g£U 0 i0 

*2 o o ommmt#v\i-)i'T)vzi-)\s4. smmt 
;^n-yfjn 5 omsb, tfrzvjmsm&ffi 

©2S£1&£8:AU jf#[II&gc£3 5 0 r pmOTL 
T2, 2-T\/HX (2-^^;U^n- HJ;» 5 0 

smas^SAb^o toft, k*#»«*jeek:«»u 

S^^»2^fKffo^o EiS*©iLS£ ioo a? 

"CSTWfiU mWey V-H&4 0 0 c c £R>f >* 
itfefcK**nfc»EUl -toft, E/S*£Sfi 
^TTtfT^v>l 0 #^tlfcl^v>l Ofcfc 

»ffi#2. lrngKOH/gt, mfi^^S^S. 

5 5X 1 0< -e&ofc, 
[0 0 3 5] SBg0U 1 

M5liiOl^f$fiAbm ^1/>8 001 

*y^2. 5**«©s&*ft«AL*. ^©ft> e 

#lslfcR*l 50 rpmfc«J#U S*3R*7 2t:*T 

^T, EJ&^£1 0 Ot^TflLS^yv-tK-l' 
1 2 0 0 c c £«HJ3i*fc. -t©ft % 

n?>tlftUi?> 1 1 ft, BffitfO. 5mgKOH/g 
T> Mfi¥i§*H^S#7x 1 0 5 T&ofc, 
[0 0 3 6] SXfflll 2 40 

*2 o o oa*«t*utm;u7^a— ;P4. ssst 

<Dm&m*&ALtz& X?l/>8 0 0llgj, 7^U 

;i/ttn-^;V2 o otHtfeitfo-^^xfi/^ 

5 0 r pmfc«#LT«Kfc^>V^f ^8 OfiggBt t 
-^JWX-^x^V/X-T h 1 0Sgg&£&Ab 
fc. -toft, Rfc*«ft*H«rafcflU*UT, EJfc&O 
M££ 1 3 0t£TJ®3 0»KT#mb»»a^&»2 
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W\ EJ6***EIC%>£U 3»# ; ty^-»4 0 0 c c 

ftR^^^itfeicEis^Kiaiaaitfc. -toft, 

&&ALT, »3 0»B7**U«M«ffofc. E&& 

2fct, RflS«t0. 5mgKOH/gT, fig¥^#^g 
30*8. 7X 1 0 s -CSofc. 
[0 0 3 7] gi£0U 3 

*6 0 0 0»«Jfc7U^7^3-Jm«M*OE«tt*L 
te»5««fcOB^*ftllALjfc«, X^l/>6 6 0I 
figB, 7*U;l^n-y^;i/3 0 OSftg?, *979V 

)im 4 o s«M£tfiun* u 9 a 2 . 5 maggot 

^*SftAL&. ^©ft, E*«»lCNi #X£$Ab 
Tift 1 ^^N 2 B*ftff mn®m.&& l 5 0 r pm 
KfttfU EJB*£7 2t;£T#ffiL?UM^£»3» 
IBff^XV^a>*#fc. Sfct^T, EiSS£ 10 Ot 
fcR<*>*fc©R#JKl 2 0 
0 c c *8ttHS-frfc. -toft, MS$TfrfTXY^y 3 

8W2 6. 5mgKOH/gT, MVftfl^*** 
7. 5X10 S TSofco 
[0 0 3 8] SjfiWl 4 

*2 0 0 0«*«t#U ¥~)V7)VU-)V4. 5Mg<h 
©fi'&**SAU&«* *^P>6 6 0ag«, 7*U 
^Bn-^;i/3 0 0tl«, ^^7^U;i/»4 OSfi 
«aJ:tfo-^y>k^l/>^-fT-l OSfiggog^ 
**«AU 8E#l§ffiafc£3 5 0 r pmfc«i*LTa» 

ft^>\Ar;i/8 omggB<h t -^jws-**^:^/ 

x>f h 1 0*g«fc«ALfc. ^©ft, E£#8««EB 
KlICWtT, ElS*©Ja«&l 3 0X:^TIft3 0# 

raT#iaL»«a^&tt2«fmfTofe. *^t. ejs& 

0 Ot^TTtf, E**«»ffi«cb£U St 
#^EyT-«j4 0 0 c c*R-f *>#fcth%fcE«*n 
fcSSW$^-fc. -toft, E«*^9 ortCfiytUTTfcR 
fcth'J9A15lMtaXbT, »3 0»IB7>P* 
UffiSSffofc, EJS^^^il^TTfrfT^> ? >l 4£ 

H/gT, ll¥^fi^9X10 3 T^o^io 

[0 0 3 9] HN1 5 
itfifh ami. ISS«^«>LfcE^«tC, R^=f> 

*6 0 0 o»*»i7U^7;P3-;m»*©fe*tta 

flS»5»*a:OJfr&«ftaAL&«, X?l/>7 9 51 
MSB, 7*UJ»n-yf*2 0 omgSB, *979V 
;UK5Sfigg^ e fc^3i5SK*U'i7A2. 5SgaOjl^ 
f«^t9:AL^o toft, EJ6«BKNiifXft*AUT 
»l«rMNi flHfe*m>. a»©teS:^l 5 0 r pmfr 
«»U El&*^7 2 , C^T#Mba^S'&^^3»ra 
fT^xv;i.>?3>$r^ e EiS^oiaS^T^f 
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^>15li, Ifi))t3. 3mgKOH/gT. Mm¥& 
fr*mifi7. 5X1 0 6 Tfifeofc. 
[0 0 4 0] S!jS0Jl 6 

*2 0 0 0fiS8Pi:5pUlf^T^3-^4. 5Sfit 
0M-£mZ&W1t&. Xfl/>7 9 5llfi|!, 7*U 
A* n -77*1 9 0fiSgS. **7£"JJV&5 2SSB 

©iI£»c£fi:AU *#HI<Egc*3 5 0 r pmKSftb 
T2, 2-71/lf;* (2-*<?fr7?-U—Vi)M 8 0 

#=mj;w i oaa^taALfc. •?•©&, 

!BK^fiBiC«JtL,T> Efc*©ilft£ 1 0 0t*tr»3 
0^M-C#fflU!BSS-&£ii!«l2^rafft>«:. K 

*63S©iaffissa*-eT>fTi/^> i 6&#&. #<=>n 

&U5?>16», K«#2. 5mgKOH/gT, £5 
¥^#^3**8. 5X1 0 3 T&ofc. 

[0 04 1] *JS0U 
lUttM 1 Ui> > 1 & 2 0 Sa8B*5<fctfKit0J 5 T? 
»fcVy>5*8 0«*»*, 3**-«V>T18 0t 

fflWv J >«. #5XfE&ag**6 4*0, tHfcaflM»13 
5"C, SW12. 5mgKOH/g, AV /AV 

aa^^aw: 6 . 8xio't, 4S#^ a*i«©a 

m*£i$ftlrm\t9. 1X103 Tfcofc. S^tC, 8# 
* J T-Stt 5 0 p p mKTT* o ft. 
[0 0 4 2] -35, §6n!kht-fll'i»9 211 

^en&h^- ©h:J— #&©fF«£ 

< $mL»aa« 5 »nrc**ujOTc*r> &. 

[0 0 4 3] $dt0I2 

2 "C#fc U5> > 2 * 3 8 SM& £1*880! 5 "C 

i/i?>ij, ^^xa^as^e 6*0. ®c-fbMS*n3 8 

&tf**9. 2mgKOH/g, A V" /AV 
0. 2 4T»^fc. yjW^-5I->3 >^D^ 

iwii3, 9xio 6 -c, ®»^a^©sa 
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¥^#-yatt9Xl 0» T&ofc. SSt/T 
-a«5 0 p pm£CFT*ofc. 

[0044] mzwtbi— mmmi tm 
xvi—ifr&owmitniit. -t©^, #=t 

ft. SSI::. Aft±a«0»«ttH:, v-f?-x 
20 [0 0 4 5] mMM3 

«©*#T?h^-fflVi»s#fc. mzntthi— my 

5>>tt. 13 ; ?7sm®M.m&6 2"C. MW14 3 
■C, IM«<14. 19mgKOH/g. AV" /AV 1 

a*o. 1 7 4T^ofc. y;wi-sx— >h>^ 

©aa¥^?a«3. 91x10 s r. 
53 ©sa^^ara: 1 . 7x1c -v&^tt. sec, 

aff^/V-aiiS 0 p pm^TT&ofc. 

[0046] mtxttbi— myvy%* mmmitm 

tht- #14©i¥ffi£fToJt. *©«F*, #*7tj>h 
&to£.Zfmy'uy*yif&t'b\z&nx^tt. jS^tt 

ofc. *&. MM»tt-ett. *7u©&v»»f§!MMw« 

*#enfc. sec, fi^±*t»5«mtttt. T-r^-x»-* 
# < #a uwmaa 6 #ihjt££ l s*f o &. 

50 [0 0 4 7] HJS0H4 

Sjg^j 3 -e#& Ui? > 3 1 7 fiaS?:fc<fctf Slitfll 6 T? 
#fc)^>6£8 3aSS*ffl^fc£Wtt. *JS0)Jli:ll 

^©*#rh^- n*>wtbi—my 

5»>B, ^5X<BStfflS**5 71C> tScibtaS^l 2 1 
"C. K***7. 3mgKOH/g. AV" /AV 1 # 
6. 4 8T*7fc. Sfc, yjW^— 5X— ->3 >i7 0-7 

®^a®«ic-^©t-^*t#ftL, i«»TM«©a 
a¥i%»^a«9x i o 6 r, e$Hpa«tt©sa¥i9 

<W ^a«4. 6X10' t?*ofc. Se>tC. Sff^/V 
-a«5 0 p pmlTTib^L 
[0 0 4 8] #^n&h^— ffll^^>*. ^Jfietlltl^ 

^©^ft-ch^— fcu -r-f ^-^*affl©ia^«sfflvi 

Tht- ^tt©ff«&fT^fe. 

Sfc. H«4$tt7?«, *^U©av»»9Bft1B«»»»6n 

SL#®a« 3 »MT$«LS»T»o&. 
[0 0 4 9] §£&B09 5 

50 wtM 1 1 -vmtyjy nsn m&&&£zfw&w 
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3t\ IP15, 7mgKOH/g, A V H / AV L 

««¥J*»T*tt6. 1 x 1 0 8 T, fiftTMMttS 
76X10 4 T&ofc, 3 Sic. S 

[0050] #6n&h^- mmmitm 
« l» «a« 6 »mrstt6 l a#T* o fc e 

[0 0 5 1] ^ffi^J6 
«Jfi«3T?»fcl/i?>3*3 BSaft&JtfOGftMl 2 
T#fc>5;> 1 2 1 6 5HMV«fiWli JOM1 ^ 

4^ Rffi#6. 9mgKOH/g, A V H /AV l #J 
3 7. 6T£>o£io y^-Sl-J/a P7 

ffifl^a««fc=0(Bbr-*ai#«EU ffftTffift®* 
iW»«B9xi 0 5 fi»7MHtoSftT«!l 

*Hpa»8. 6xio 5 Tabo^o a&ic, 
[o o 5 2] ffsnfeht-ffli/y>*, saswi tra 30 

7 -fey Ht*itffi^ay+>^tttfel:«nT^& 

m i,*«att 3 ^bt^ l&& -e* •? t. 

[0 0 5 3] ^3£#|7 

»£W3T#&WJ>3£1 7Saffi:fe£tfS»B0Jl 2 

BX:. MM* 2. 4mgKOH/g, AV E /AV 1 ffl 
2 2. 6T*t>fc. WWV5X->3>^n7 

«¥J5*HP«tt6. 8X10 6 -C, ffi^SS^Mg 
¥^^fi«8. 6X1 0 3 tf&ofeo g#^e 

yv-iii5 5 p pmSfln?*oft. 
[0054] #enfch^-fflw^>*, saswitra 



<&H¥5- 1 7 3 3 6 6 

Sb««a« 3 »|BT»ftU«f T»o fc. 
[0 0 5 5] ^SS^8 

Sti&ffl 4 v s? > 4 ^ 3 o mmm& & xtmmm s t 

»&l/S?>8ft7 0aa«*«^fcfiW»4, 3d£0U£ 

^>a, ^^xe»iafl[««5 8*c, tMHUbPi 3 1 

■C, WiMifiS. lmgKOH/g, A V B /AV 1 ** 
1. 14^3bofco yjW^^X-^a^^DV 

a¥J%$HPa»6. 8 5xio 5 -e. fii>^a®«cos 

a¥i§»^a«2. 8 6 X 1 0 4 -C&tpfco SSfc, £ 
#^E/ V-fite3 OOp pmSKTftoft, 
[0 0 5 6] HSnfch^— Jttttffl&R 

[0 0 5 7] S360il9 

S£« 4 t#& 4 £30 mmm&& rfmmrn 9 tr 

ky>H *7^SfWUt*5 3"C, «cftafl»«13 2 
1C, &fiffi#2. 7mgKOH/g, A V E / AV L 
l. 3 2^ofc. y ;wt- ^ X->3>^nY 

fi^aawt-oiohr-^jwsFftb, S5>^««oa 
a¥^» : fatt6. 8 x 1 0 5 -c, is»Ta«*©*a 

¥^»^a«8. 7X1 0 a T&ofco $6^, ^#^6 
/V— fite8 OOp pmgST^ofc. 

[0058] fc&n&iv*-- muzs>*. nnmitm 

[0 0 5 9] ^SSOT 1 0 
T»fcl/3»1 0£7 0aa«ftffiVifcK#Vtt. MM 

itB»©ftftTht-J8i/s , >*ftft. #e>n^h^- 

4 2t:, M^2. imgKOH/g, A V H /AV 1 
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&&v&ft?&mmz--Dv>v->7t><ft&i,. s#*a 

%L<Dm&W-2j%^mt&. 8X10' T. <£#^a$tt* 
<Dfifispl^^fitt5. 6X10 4 -pafeofc. 
S^tyY-iB 1 0 0 p pmgStioS;. 
[0 0 6 0] »sn&hi--ai'$?>ft. tl^ 

hi— Wtt©IHlS*fro;fc. ^©*3j&. 
fc<£tfW7Dy*>^tetcanT^fc. £3SH4te. JO 

aa 3 ^T$guafT»o &. 

[0 0 6 1} VcMmi 
*mm 1 3 W v>> 1 3 & 3 0 fifiBP* «tt/ttt« 

1 4-C%1tV'J>l 4£7 0M&M*R^7tSW\t, n 

jswi twaiaftfrThi— «w5»t#&. sen*: 
hi— «w5»tt. #5xie£fi&a<4 3^. *ftaut 

*«13 2t, SW2 6. lmgKOH/g, AV / a? 

av an. oo-e&o&. yj^i-sx— >a 

®«OSS¥^^fitt6. 8X1 0« T, fi^Sfii 
«OSfi5F^^ati9. 1X1 0 3 Tfcofc. 3& 

[0 0 6 2] #enfchi— JBW>*. HIKMl&n 
«©£)£"? hi— ft; U y7X»tI*J;^tX* 
«ffl©«^£m>Thi— *M*©SW£fTo&. *© 

<, »««l4jSSl£*r«llP«l«IiWK*TA'T?»ofc. 
[0 0 6 3] JtS4W2 

m&m 1 3 Ttfci^yv i3£3o n&m&&um7&M 
i 2t#&w5?>i 2S7 oaasBSffl^fca^tt. m 

hi— fflW5?>tt, #5*<E&ja£**5 4ic, $*tffcflK 40 
l)U3 3t, mm&8. 3mgKOH/g> AV" /A 
V 1 *15 3. OT&ofc. yjwt-sx-y 3 > 

^Dvh^57^-tc«ts»^a»^t*viT. 
siatffi^a^fc-cxotf-^^fib. 
^©aa¥^»^a«6. sxio* aa-^as* 
©aa¥^^a«8. sxio 3 

[0 0 6 4] mtifthi— misi»&* mmmitm 
«©#»•? hi— ftsu ^5x*«ffl*i«fcr;vfi-x« 

«ffl©*^«*fflV>Thi— *ftt©ffMBSfTofc. ^© 50 



#W¥5- 1 7 3 3 6 6 

iff 

i;rv^*^ffl±ttraii©J5:^Sffi-rabt3fc. 

««a«5Sf«*rJiJD«rSi*««#^aT*^ 

[0 0 6 5] Jttfc0iJ3 

ssm 1 1 1 1 £ 3 oaafl»3J:tfa&tii 

1 4Tift^>l 4 5:7 0 M&ffi* JQ^fcMUVYt, * 

MWi tH«©&#T hi— mvi»*%it. #e.nfc 
hi— fflVS>Mi> #5xifc£i&&at6 or. ttfc&ft 

aU 3 Ktf*U 8. 6mgKOH/g, AV / 
A V 1 Ato. 0 2T»^fc. yW-5I->3 
>^nTh^77^-»C<fcS»^a»*lC*^T, 

^®«ifi^a^«ic-^©i;-^*^ffiL, 
•wowNMBWie. sxio* t, a^aa 
«©aa¥^^ati9xi o 3 T*r>fc. a 

#-fc/V-att5 0 p pmHTTS^ft. 

[0066] #en&Ki— «i/s»*. gdtm&Pi 

8S©7Jj£Thi— fcU :/7X#affl:fe<fctfT-ri-X# 

aa©«9«*»v»Thi— 4$tt©fF«5ffo^. -e© 
ft-&±a*o#atttt> ^^xis.t^v-fi-xtfe^a 

[0 0 6 7] ifctjiW4 

k&m 3 3*5 aaa5*«t xsw&m 6 -c% 

&^>6S9 5aass&ffl^fc£WVtt. jHtm&m 

«ffl*frThi— #6tlfehi— fflV 
i?>\t, i3=7 7,W»m.SLifi4 8^. ttfl:iaS*U 0 5 
*C, K«*<3. 7mmgKOH/g, AV /AV 1 At 
6. 4 8T&-3&. yj^-3X-^3 >^UV 

h^77w-Cj;S^a»^tz*ViT, WiHHMUt 

ffi^Ta®^icx^cobf-i7*t?¥ffib. iss^^coa 
S?^fSli9xiO f i£^a®«©ag¥^ 
»ffilJ4. 6xi o 3 -cabofc. Sft;? 
-ate 5 0 p pmETFTafeofc. 

[0068] nzwthi— mi>i?>&* mmwi tm 

«©*feThi— fl:U T<i-x»affl©ffi^8l£ffl^ 

rhi— ^©fFtf^ffofc. *&iH4ra:an 

[0 0 6 9] ittJEM5 

8a«9 3 unit vv > 3 s 5 o fiaffii5«ttf$es0j 6 r 
^uv?>6£5oaae5Sffl^fc^ii-K. 9mm it. 
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XZ, MdUO. 9mgKOH/g, AV 1 /AV l *« 
6. 4 8T^ofcc yjWV^X-V3^D7 

fi¥^»^fi^9 x i o 5 -c, ffi5>Ta®^^>as¥^ 
5H^s&4. 6xio s *v$>^Tc e s&c 

— &tt5 0 p pmKTtfSofc. 
[0 0 7 0] ft6ftfcht-ffll/y>*. *iflltH ifl 

t>&. 

[0 0 7 1] J£tfc«6 
S»W 1 5 -£%1tVV> 15530 S£fli&<ktfSjfiffl 
1 6Tf»fcl/^>l 6£7 OS*0£JBV>fc£10tHU ^ ^ 

^12 9^ &«#2. 7mgKOH/g, AV B /A 

^^mS¥^^fi«6. 8X10 5 <£#^S®« 
0HW^1«8. 7X1 0 3 T&ofc. 
gTSFE/"?— 3 0 0 p pmgflrefcofc. 
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[0072] %t>tiftbi—mui/>** mmwitm 

*y±y httlcfc«nTV>fc. M7ay*>?&^ ? 

\Z. £5±j&iD#»tttt. ^XfC**<#«U #« 
[0 0 7 3] JK±, 

&mm t-rzzMz&^Tffi? ay t*? 

[0 0 74] 

[^H^O^m] *KW®hJ— S^M 
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